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AM AIRBORME PROGRAMMABLE NIGITAL TO VIDEQ COMVERTER

INTERFACE AND OPERATION MANUAL

INTRODUCTION

"—’—€S>This report describes the operational commands, data structure and stor-
age, and interface to the Airborne Prograrmable Digital To Video Converter
(DVC),wRich is shown in Figure 1. It is intended for use as a companion
man%ilzgé the hardware description report entitled An Airborne Programmable
Digi o Video Converter, Technical Report No. AVRADCOM TR 80 E-5,

'> The DVC accepts and converts data from an external digital computer into

a standard 525 line television format which can be displayed either in black

and white or color. The system was developed for night navigation/pilotage

and nap-of-the-earth helicopter flight studies. .

Survivability of Army helicopters under the threat of radar-directed
anti-aircraft weapons requires flying at or below tree top level during day
and night conditions. The pilot must be aware of the upcoming terrain char-
acteristics., At present, Tow Tevel operations are performed with the pilot
dedicated to the task of piloting the vehicle. The copilot verbally informs
the pilot of upcoming terrain from hand-held maps. At night, this is ex-
tremely difficult. Improving the method of informing the pilot of approaching
terrain, thus reducing the hazards of Tow level night flight, are the desired
goals of this project.

{

‘AThe design goal was to develop a general purpose computer-driven display
whose information content and control functions could be determined by soft-
ware. Contour maps displaying up to 16 shades of grey or color and various
aircraft symbology were the two main items to be disp]ayed.f::\\\

DESCRIPTION OF DISPLAY SYSTEM

Figure 2 is a block diaqram of the Airborne Display System showing the
location and functional interface of the Digital to Video Converter. The
display system is under control of a Singer Kearfott SKC 2000 computer. The
computer generates the map data base based upon the selected operation pro-
qgram and the aircraft sensor inputs. A typewriter terminal is used as an
interface with the system operator for control and status information. Map
and alphanumeric data are entered into the converter via the SKC Computer Bus
consisting of a 32-1ine data bus, a 16-line address bus, and a 9-1ine control
bus. The computer can also read data from the converter along with the con-
verter status information., Under computer control, the converter will display
the map and alphanumeric data on any combination of the three television mon-
itors shown. Synchronization signals are also supplied to the monitors as
well as the other external video sources, The converter will also display or
mix with the map data video from up to four external sources such as a tel-
evision camera or symbology generation equipment upon control from the compu-
ter,




DIGITAL TO VIDEO CONVERTER REQUIREMENTS

The converter is required to perform the following as part of an
integrated display system:

1. Be programmable from an external Singer Kearfott SKC 2000 computer
system in both data format and control function selection.

2. Provide output data which are compatible with a standard 525-1ine
interlaced raster scan television format and operate with either 512 by 517
or 256 by 256 pixel/line resolutions.

3. Provide storage and operational capability for the display of maps
in 16 shades-of-grey or 8 color hues, with superimposed flight symbols, and
alphanumeric characters.

4. The display memory must be available to the Singer Kearfott computer
for use as a stand alone auxiliary read/write memory when not in use for
display purposes.

5. Provide, under software control, synchronization to external video
sources, mix external and internal video signals, and be synchronized from
external synchronization sources.

6. QOutput data selection under software control for display on two
black and white television monitors and/or a three gun color television
monitor.

7. Be packaged in an approved airborne enclosure and be capable of
being flight tested in a helicopter. 1

DESCRIPTION OF THE DIGITAL TO VIDEO CONVERTER

Figure 3 is a simplified block diagram of the DVC. The SKC Computer Bus
consisting of 32 data lines, 16 address lines, and 9 control lines, inter-
faces the converter with the host computer. The control lines consist of b
handshake and operational mode signals for controlling the flow of data
between the two units. These lines are routed to the Central Processing Unit
(CPU) which controls the overall operation of the converter. The CPU
contains an 8085 microprocessor to permit versatile programmable operation
of the converter. The CPU communicates with the rest of the converter via
its own CPU Bus consisting of a data, address, and control structure. A
memory for the CPU is located on the CPU Bus and contains the software and L
data storage for operation of the converter. The data and address lines ‘
from the SKC Computer are routed to the SKC Data and Address Interface where
they can be connected to the Input Bus data and address lines respectively
under control of the CPU. In the proper mode, the SKC Computer can read or
write from the Display Memories which are also connected to the Input Bus in
the converter. This permits the computer to Yoad map, alphanumeric, and
symbology data into the Display Memories for future display or utilize these
memories for bulk RAM storage. Five Display Memories are available in the |
converter. Each memory contains 8K 32-bit words which is sufficient storage ‘
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capacity to store one bit level of a 512 pixel/line by 525-1ine per frame
raster scan television display. Four of these memories are used to store
the map data, thus permitting a 16 shades-of-grey map presentation on a
conventional black and white interlaced television monitor. The fifth
Display Memory is used for the storage of alphanumeric or flight symbol data
which is only displayed in a black and white format. This data can be
entered from the computer or can be locally generated by the converter CPU.
The Input Bus Memory Controller provides two functions. The first is to
generate the necessary timing and interface signals for the Display Memories
when they are accessed by either the SKC Computer or CPU via the Input Bus.
The second is to provide an 8-bit to 32-bit data bus interface along with an
address interface to permit the CPU to access the Display Memories. The
Display Memories also have an additional port to the Display Bus. The
Display Bus is primarily used by the Map Generator to read data from the
Display Memories for display. The CPU determines the bus, Input or Display,
to which each of the five individual Dispnlay Memories is connected, Thus, it
is possible to have some of the Display Memories utilized for display while
the balance of the memories are being accessed by the SKC Computer or CPU
for the loading of new data. The Display Bus Memory Controller functions in
a similar fashion to the Input Bus Controller except that it provides timing,
data, and address access functions for the CPU and Map Generator for access
of Display Memories via the Display Bus. The Map Generator reads data from
the Display Memories, formats the data, and provides the necessary timing
signals for the display of maps and symbology on a television monitor. The
Map Generator contains a programmable cathode ray tube (CRT) controller
which is accessed by the CPU to permit operation in a wide variety of modes.
The Alphanumeric Generator permits the converter to display alphanumeric
messages on the television monitors. These messages can be generated by the
CPU or entered from the SKC Computer to the Display Memories where they are
accessed by the CPU for display via the Alphanumeric Generator. The output
from the Alphanumeric and Map Generators are fed to the Video Mixer for
transmission to two black and white television monitors for display. The
Video Mixer is also under program control of the CPU for selection of the
converter output video and optional mixing of the converter video with up

to four external video signals. The output of the Map Generator is also fed
to the Color Generator which converts the map and symbology data into red,
blue, and green color monitor drive signals for optional display in color.
The Sync Distribution circuitry provides standard television synchronization
signals for use internal to the converter and distribution to external
equipment. This circuitry under CPU control can also receive sync signals
from an external source for subsequent synchronization of the converter and
distribution to external equipment. The Power Supply provides all necessary
operating potentials for the converter circuitry.

INTERFACE

The interface to the DVC is described in two parts. The first part
concerns the interface to the host Singer Kearfott Computer over which data
and control commands are transferred. The second part describes the
electrical characteristics of the various input/output (I1/0) ports of the
DvC.

-




a. To The Singer Kearfott Computer (SKC) 1
(1) Hardware Description

A block diagram of the SKC Computer/DVC Interface is given in
Figure 4. Electrical connection is made via plug 17J1 on the front panel of ]
the DVC, Figure 1. There are nine twisted pair control signals between the i
host SKC Computer and the DVC to permit the computer to direct and monitor
the operation of the DVC. Differential line drivers and receivers are used ,
on each control line pair to provide high noise immunity. The 9614 line b
driver and 9615 line receiver manufactured by Fairchild are used for these
functions respectively and operate at standard TTL logic levels. A three
state 32-line data bus, DBUSSKC/, is used to transfer data on a bidirectional
basis between the computer and the DVC. The data on the bus has a negative
true polarity and utilizes DS7835 bus transceivers manufactured by National
Semiconductor which operate at standard TTL logic leveis. A unidirectional
16 line address bus, ABUSSKC/, permits the computer to specify the location .
in the DVC Display Memory for the desired memory access. The address on the ;
bus has a negative true polarity and the DS7835 bus transceivers used on this
bus are connected for operation in a unidirectional manner.

This description covers the DVC interface when the CPU board is
installed. The DVC interface for use when the Temporary CPU board is in-
stailed is described in Appendix A.

(2) Functional Operation

The function of each SKC-DVC interface signal is described
| below. Throughout the description, SKC will refer to the SKC Computer and
DVC will refer to the Digital to Video Converter.

Controls Signals
Mnemonic Description
MCLRSKC Master Clear from the SKC, clears all circuitry in the DVC

logic 1 performs a master clear
logic O indicates no master clear

MCRSKC Memory Cycle Request from the SKC, indicates the SKC is
requesting an access of the DVC Display Memory

Togic 1 indicates a cycle request L
fogic 0 indicates no cycle request

MCACK Memory Cycle Acknowledge from the DVC, indicates to the SKC that
a requested access of the Display Memory is in progress

logic 1 indicates a cycle acknowledge
logic U indicates no cycle acknowledge




MCC

DPSKC

WRITSKC

OMREQ

OMACK

DMARDY
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The MCACK goes to a 1 upon the beginning of the memory cycle
request service and is terminated by MCC

Memory Cycle Complete from the DVC, indicates to the SKC that a
requested access of the Display Memory is complete

logic 1 indicates completion of the memory cycle
logic 0 indicates the memory cycle is in progress

The MCC isa pulse of approximately 200 ns in length

Data Processed from the SKC, indicates to the DVC that the data
from the DVC has been accepted by the SKC after a Display Memory
read cycle is complete.

logic 1 indicates the data has been accepted the SKC
logic 0 indicates the data is being processed

The DPSKC is a pulse of approximately 500 ns in length

Memory Write Command from the SKC, determines if the Display
Memory cycle requested is in the read or write mode

logic 1 indicates a memory write cycle
logic O indicates a memory read cycle

Operational Mode Request from the SKXC, indicates that the SKC 1«
requesting a change in the operational mode of the DVC. This
signal sets an interrupt request to the DVC CPU which will be
serviced by the CPU when the present operating routine can be
interrupted. The CPU will then fetch and execute the instruction
specified by the Control liords stored in Display Memory 1 b, tre
SKC.

logic 1 indicates a OMREQ is present
logic 0 indicates the OMREQ is off

Operational Mode Acknowledge from the DVC, indicates to the SKC
that an OMREQ has been received and is being serviced

Togic 1 indicates the OMACK is present
logic 0 indicates the OMACK is off

The OMACK will go to a 1 while the OMREQ is being serviced and
return to 0 upon completion of service.

Direct Memory Access (DMA) ready from the DVL, indicates to the
SKC that the DVC is ready for a DMA operation. The DVC must
presently be instructed to enter the DMA mode via a Control Word
from the SKC. The DMARDY indicates to the SKC when the DMA set-up
is complete.




logic 1 indicates the DMARDY is present
logic 0 indicates the DOMARDY is off

Data Bus

DBUSSKC/ A 32-1ine bidrectional bus used for the transfer of data
between the SKC and the DVC. The polarity of data on the bus
is negative true.

Address Bus

ABUSSKC/ A 16~1ine unidirectional bus from the SKC to the DVC which is
used specify the Display Memory location for an access request.
The polarity of the address on the bus in negative true.

b. Input/Output {I/0) Characteristics

A1l I/0 connections to the DVC are made from the front panel,
Figure 1. The synchronization outputs, Horizontal Drive, Vertical Drive,
and Composite Sync each have five outputs for driving external equipment at
the standard EIA voltage output levels. The external synchroni.ation inputs
provide the capability to synchronize the DVC from an external source.
There are two voltage Tevels for these inputs, TTL positive true levels for
horizontal and vertical drive, and standard EIA Tevels for horizontal drive
vertical drive and composite sync. The external sync inputs are selectable
under software control form the host SKC Computer as described in Appendix
C. There are four external video inputs which are also selectable under
software control (see Operation Section and Appendix C) from the SKC Computer
for mixing with the DVC video. There are also video outputs for the black
and white (B/W) monitors 1 & 2 and the three color drive signals for a color
monitor. AIl video I/0 signals operate at standard 0- to l-volt video levels.
The prime power consisting of 28 VDC at 5 amperes for the DVC circuitry and
120 voits AC at 400 Hz for the cooling fans enters through receptacle 17J6.
A ground connection and six test points are provided to monitor the major
internal power supply voltages for diagnostic purposes.

DATA STORAGE
a. Description

The organization of memory within the DVC is shown in Table 1.
The address locations 0000H to 5800H are reserved for the CPU within the
DVC and are not accessible by the SKC Computer. Tnis data field width is
8 bits (1 byte). The address locations 0000H to 57FFH contain 22k bytes of
ultraviolet erasable programmable read only memory (EPROM) which contain
the DVC system operating program for the CPU. This portion of the memory
utilizes 2716 EPROM integrated circuits which must be externally programmed
from appropriate EPROM programming equipment. The addresses 5800H to
58FFH contain 1k bytes of random access memory (RAM) for use by the CPU for
the temporary storage of operational data and computations. This section
of the memory utilizes 2114 static RAM integrated circuits. The ncxt block

PPy

s




of memory, addresses 5CO0H to 5FFFH, contain lk bytes of RAM utilized for
the Alphanumeric Page Memory. The page memory can only be written into by
the DVC CPU and is used to store the alphanumeric message presently being
displayed. This section of memory utilizes 2114 static RAM integrated
circuits. The five Display Memories comprise addresses 6000H through FFFFH.
Each Display Memory contains 8k addresses and has a 32-bit (4 byte) data
field width. These five memories are used to store both symbolic and shades-
of-grey map data for display and are accessible from both the CPU and SKC
Computer. These memories utilize 2108 dynamic RAM integrated circuits.

b. Display Memories

Data is written or read from the Display Memories by the SKC Computer
via the 32-line data bus (DBUSSKC/) at the location specified on the 16 Tine
address bus (ABUSSKC/) from the SKC Computer as shown in Figure 3. The
address allocation for each Display Memory is shown in Table 1. Upon command
from the SKC Computer, the DVC CPY can also access the Dispiay Memories via
the Input Bus Memory Controller. In the Display Mode, the Display Memories

are utilized for display purposes and can not be accessed by the SKC Computer.

Upon display, each data word is shifted out of the respective memory in a
serial fashion such that bit 1 is accessed first and bit 32 last. Display
Memory 1 is used to store black and white (B/W) data such as flight symbols,
contour lines, or alphanumeric characters generated by an external source.
The converter can be externally programmed (see QOperation Section and
Appendix C) to inset onto the display background either a white or a black
trace when a logical "1" is read from this memory. The white and the black
intensity levels are set by hardware internal to the DVC. Data from

Display Memories 2-5 contains the map shades-of-grey information and is
routed to addresses A0 - A3 respectively of the Map Video PROM. Thus,
Display Memory 2 is the least significant bit and Display Memory 5 is the
most significant bit of the map display brightness. The additional PROM
addresses A4 - A7, which are supplied by the CPU, determine the mapping mode
of the DVC which is described in more detail in Operation Section and
Appendices B and C.

(1) Map Data Storage Format for 512 Pixels/Line Resolution

In the 512 pixels/Tine operating mode, raster scanning is
performed in an interlaced pattern. Field 0 is the even field. During
scanning of this field, 240 even numbered scan Tines, No 0, 2, 4, to 478
respectively are displayed. During the alternate odd field, Field 1, the
240 odd numbered scan lines, No 1, 3, 5, to 479 respectively are displayed.
Figure 5 is the map display format showing the order and location of the
displayed memory words. The Display Memory allocation for Field 0 is shown
in Table 2, and the allocation for Field 1 in Table 3. The odd field i5 the
first displayed field upon initialization of the display.

(2) Map Data Storage Format for 256 Pixels/Line Resolution

In the 256 pixels/line operating mede, identical display data
is presented for both the first displayed field, Field 0, and again for the
alternate field, field 1. Figure 6 is the map display format showing the
order and location of the displayed memory words on a field basis. The
Display Memory allocation for this mode of operation is shown in Table 4.

7




(3) Alphanumeric Message Storage

In addition to the storage of map data, each of the five
Display Memories contains a storage allocation for two alphanumeric
messages for a total of 10 messages. These messages each have the 64
characters/line, 15-1ine display format of Figure 7 and are called a
Lower Alphanumeric Message and an Upper Alphanumeric Message respectively.
These messages are intended to be used for labeling or prompting purposes
by the host SKC Computer. The source data for these messages is written
into the Display Memories by the SKC Computer in the same 4-byte word
format and manner as the map data. The storage allocation for these
messages in the Display Memories is shown in Table 5. Addresses MOOOH to
NDFFH are utilized for map data storage only. The next 240 words, addresses
NEOOH to NEEFH, contain the Lower Alphanumeric Message and the Upper Alpha-
numeric Message is Tocated at addresses NFOOH through NFEFH in each Display
Memory. The data format for each SKC Computer word in the alphanumeric
message is shown in Figure 8. Each word is divided into four bytes. Each
byte specifies one alphanumeric character, hence, each SKC Computer word
specifies four (4) alphanumeric characters. The lowest order character is
specified by byte 0 and the highest order character by byte 3. Upon Control
Word command (see Appendix C, either Display, Modify Alphanumeric Data)
from the SKC Computer, a message can be selected by the DVC CPU and written
into the Alphanumeric Page Memory for display. The messages in the Display
Memories may also be selectively cleared by utilizing the Memory Preset/
Clear Control Word from the SKC Computer.

c. CPU Memory Allocation

The CPU memory allocation contains a total of 24k bytes of memory.
The field width is one byte/word. The CPU memory allocation is contained
in addresses 0000H to S5FFFH as shown in the DVC Memory organization of
Table 1. A further breakdown of the CPU memory is given in the CPU/Alpha-
numeric Page Memory organization of Table 6. There is 6k bytes of EPROM
memory available at addresses 0000OH to 1FFFH for storage of the DVC System
Operating Program for the CPU. The EPROM memory consists of three (3)
2716 EPROMs which are manufactured by Intel and are located in sockets on
the CPU memory board. The 2716s must be externally programmed on a suitable
microprocessor development system. The 16k bytes of memory, addresses
2000H to 57FFH, are not used at this time but can be hardwired at a future
time to accommodate a combination of EPROM and RAM memory. There is 1k
bytes of static RAM memory at addresses 5800H to 5BFFH which is available
for temporary storage by the CPU during the execution of the System
Operating Program.

d. Alphanumeric Page Memory Organization and Display Format

The Alphanumeric Page memory organization is shown in the lower
portion of Table 6. The 960 bytes of RAM memory at addresses 5COO0H to
5FBFH are locations of the Alphanumeric Page. The data field width is one
byte/word. The 64 addresses at S5FCOH to 5FFFH are also part of the Alpha-
numeric Page but are not displayed. The displayed location of each data

o oeach. @

R

R




line and character is shown in the Alphanumeric Page display format of
Figure 8. The expanded Alphanumeric Page memory map with the memory
location of each data line and character is given in Table 7. Each byte of
the page stores one (1) alphanumeric character for display and has the data
format shown in Figure 9. Note that bit 7 of each byte contains the char-
acter generator ROM select code. An O specifies the MCM6571AL Shifted ASCII
Characters and Greek ROM, and a 1 specified the MCM6574L Math Symbols and
Pictures ROM. Data bits 0-6 correspond to ROM addresses AQ-A6 respectively.
Both ROMs are manufactured by Motorola and the display pattern tables for
each are given in Tables 8 & 9 respectively. The alphanumeric character
dot matrix display format is given in Figure 10.

CONTROL WORDS

Four Control Words are used to direct the operation of the DVC from the
host SKC Computer. The desired Control Word(s) are four bytes in width and
are written into a non displayed section of Display Memory 1 by the SKC
Computer when the Display Memories are made available to the computer for
updating. There are two storage locations for the Control Words:

Address No Memory Location
0 7FFOH
1 7FF1H

When a single Control Word operation is requested by the computer, the
Control Word must be written into memory location 7FFOH. For operations
requiring two Control Words such as Display, Control Word O is written

into location 7FFOH and Control Word 1 is written into location 7FFIH. A
brief discussion of each Control Word is given below. A detailed operational
description of each Control Word is given in Appendix C.

Control Words O & 1, Display Function
These two words set the DVC operational status in the display mode.
They control the map, B/W symbology, and alphanumeric page display functions
along with the external video mixer.
Control Word 2, Memory Preset/Clear
This word presets/clears all or segments of the DVC memory.

Control Word 3, Modify Alphanumeric Data

This word reads a selected message from the Display Memory and
writes the message into the Alphanumeric Page Memory.

OPERATION

a. Initialization

1. Prior to DVC power turn-on, all control lines should be piaced
in the logic O state to prevent the DVC from inadvertently performing an
uninstructed operation after initialization.

9

|
|
!
|

o e B

-



2. Turn power on to the DVC, 28 VDC and 120 VAC 400 Hz.

3. Clear the DVC by setting MCLRSKC to a logic 1 and return to a
logic O or push the MANCLR button located on the front panel of the DVC.
The DVC will clear all circuitry and perform an initialization routine.
After the initialization, all DVC Display Memories will be available to the
SKC to accept dat., and a OMACK will be sent to the SKC to indicate that
the initialization is complete and the SKC may now enter data into the
Display Memories.

b. FAM Memory Mode r
The Display Memories in the DVC can be used as an auxiliary RAM
memory of 40 k words (4 byte word length) for the SKC Computer when operated
in the following manner:

Write Mode--To write data from the SKC into the DVC Display Memories:

Set WRITSKC to a logic 1

Place the data word on DBUSSKC/

Place the memory address on ABUSSKC/

Set the MCRSKC to a logic 1

The DVC will respond with a MCACK transition from a logic 0 to

a logic 1 to acknowledge the memory cycle request. The SKC may

now return MCRSKC to a logic 0.

6. The DVC will give a MCC transition from a logic 0 to a logic 1
to indicate when the memory cycle is complete. MCACK and MCC
will then be returned to a logic 0.

7. The SKC can now write the next word into the DVC Display Memory.

b who—

Read Mode--To Read data from the DVC Display Memories to the SKC Computer:

Set WRITSKC to a logic O

Place the desired address location on the address bus, ABUSSKC/

Set the MCRSKC to a logic 1

The DVC will respond with a MCACK transition from a logic O to

a logic 1 to acknowledge the memory cycle request. The SKC may j

now return MCRSKC to a logic O.

5. The DVC will give a MCC transition from a logic O to a logic 1
to indicate that the memory cycle is complete, and the memory
data is on the data bus, DBUSSKC/. The MCACK will then be
returned to a logic 0.

6. The DVC will hold the data on the DBUSSKC/ untit a DPSKC is

received from the SKC Computer to indicate that the data has

been retained by the computer. Upon receipt of the DPSKC, the L

DVC will release the DBUSSKC, and return MCC to a logic O.

W N~

¢. Display Mode

1. Initialize the DVC using the procedure of section a. above. :
2. Load data from the SKC into the DVC Display Memories. This is A
done in following sequence: “
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(1) Set WRITSKC to a logic 1

(2) Place the data word on DBUSSKC/

(3) Place the memory address of ABUSSKC/

(4) Set the MCRSKC to a logic 1

(5) The DLVC will respond with a MCACK transition from a logic
0 to a logic to acknowledge the memory cycle request. The
SKC may now return MCRSKC to a logic 0.

{(6) The DVC will give a MCC transition from a logic 0 to a
logic 1 to indicate when the memory cycle is complete.
MCACK and MCC will then be returned to a loqic 0.

(7} The SKC can now write the next word into the DVC Display v
Memory.

3. Load data in the format of the two Display Control Words 0 & 1
into DVC Display Memory 1 at locations 7FFOH and 7FFIH re-
spectively using the procedure of step 2. The functional
format of these two Control Words is given in Appendix C.

4. Set OMREQ to a logic 1 to initiate the display turn-on. The !
DVC will turn-on the display in the mode specified by the '
Display Control Words and respond with a OMACK transition from
a logic 0 to 1 when turn-on procedure has been completed. The
SKC must then return OMREQ to a logic 0.

5. Set OMREQ to a logic 1 when it is desired for the DVC to leave
the display mode. The DVC will extinguish the map display and
leave on the alphanumeric and external videc mixer functions as 4
instructed in the Display Control Words O & 1, make all DVC ’
Display Memories available to the SKC for updating, and respond 1
with a OMACK transition from a logic O to 1. The SKC must then
return OMREQ to a logic O.

6. The SKC can then update the DVC Display Memories using the above
steps 2-4.

d. DVC Memory Preset/Clear

1. When the Display Memories are available to the SKC for access,
the SKC writes into memory location 7FFOH data to perform the
desired memory preset/clear functions in accordance with the
format of Control Word 2 of Appendix C.

2. Set the OMREQ to a logic 1 to initiate the memory preset/clear
function. The DVC will respond with a OMACK transition from a
logic 0 to a logic 1 when the task is finished. The SKC must
then return OMREQ to a Togic 0.

o~
.

e. Modify Alphanumeric Data

1. When the Display Memories are available to the SKC for access,
the SKC writes into memory Jocation 7FFOH data to perform the
desired modification of the alphanumeric data in accordance with
the format of Control Word 3 of Appendix C.

11




Set the OMRED tc a logic 1 to initiate the modify alpha-
numeric data function. The DVC will respond with a OMACK
transition from a logic 0 to a logic 1 when the task is
finished. The SKC must then return OMREQ to a logic O.




APPENDIX A
TEMPORARY CENTRAL PROCESSING UNIT (TCPU)
a. Introduction

The function of the TCPU is to provide an interface with the SKC
Computer and a subset of control functions to permit limited operation of
the DVC in the absence of the full microprocessor based CPU. The TCPU is
intended to he utilized on a temporary basis until the full CPU is available.
The TCPU will provide the following operational functions upon command from
the SKC Computer:

(1) Initialization of the DVC to the following conditions:

1. Display of maps on monitor 1

2. Display of white contours or symbology on a black background
on monitor 2

3. Synchronization set to internal .

4. Resolution selectablie from the SKC Computer to either 256
pixels/line or 512 pixels/line

(2) Display of maps in the following modes, selectable from the
SKC Computer:

1. Eight (8) shades-of-grey (SOG) on a B/W monitor or eight
color hues/intensities on a color monitor

2. Sixteen (16) SOG on a B/W monitor

3. A sliding grey scale consisting of an 8 SOG map presentation
selected from the 16 SOG map data base

b. Hardware Description

A block diagram of the TCPU is shown in Figure A2. The TCPU contains
a 4-bit counter which forms the lower four addresses of the data and address
PROMs. The outputs of these PROMs are routed through bus drivers to the CPU
Data Bus, DBUSCPU, and the CPU Address Bus, ABUSCPU, respectively. The
higher order addresses for the PROMs are derived from the SKC computer inter-
face based on the status of the control signals from the SKC. There is a
divide by ten clock circuit which advances the counter and clocks the
counter control logic. The counter control logic permits the TCPU to perform
two functions, DVC initialization and setting of the map shades-of-grey
display mode depending upon the logic level of the INIT/SHA signal from the
SKC. In initialization mode, upon receipt of a trigger from the SKC, the
counter advances through all 16 states which produces the necessary data,
addresses from the PROMs and the I/0 strobe, (I/0)/, to set the control
registers in the DVC to perform in the desired display mode and turn-on of
the display. In the shades-of-grey mode, the counter is advanced one state
for each trigger received from the SKC which results in the data, address,
and I/0 strobe necessary to set the next shades-of-grey map display mode.

13




Clear circuitry is provided which permits the DVC to be cleared either by
the SKC via MCLRSKC or manually through the MANCLR. There is also memory
cycle logic to provide the interface signals between the SKC and the
Display Memories in the DVC. The DISP/LOAD signal permits the Display
Memories to be placed on the Display Bus for the display of maps and
symbology or on the Input Bus for the accessing of the Display Memories
from the SKC.

¢. Interface to Singer Kearfott Computer (SKC)

J The TCPU uses a modified interface which is shown in Figure Al. £
The control and bus signals use the same type of logic circuitry as the CPU
interface which is described in the main body of the report. The function
of each of the SKC-DVC interface signals is described below. Throughout
the description, SKC will refer to the SKC Computer and DVC will refer to
the Digital to Video Converter.

Control Signals
Mnemonic Description

TRIGGER TCPU operational trigger signal from the SKC. When the INIT/
SHA signal is in the initialize mode (logic 1), the presence
of a TRIGGER will initiate the initialization process. When
the INIT/SHA signal is in the shades mode (logic 0), each
trigger command will advance the TCPU circuitry to display
maps in the next shades-of-grey display state as shown in
Tabtle Al.

logic O to 1 transition performs the trigger operation

INIT/SHA The initialize/shades signal from the SKC. A logic 1 places
the TCPU in the initialize mode. A logic 0 places the TCPU
in mode which determines the shades-of-grey display mode in
accordance with Table Al.

RESOL Resolution select from the SKC

logic 0 selects 256 pixels/line
Togic 1 selects 512 pixels/line

SYMBRIT Symbol brightness select from the SKC

logic O selects black symbols
logic 1 selects white symbols

il

MCLRSKC Master Clear from the SKC, clears all circuitry in the DVC

logic 1 performs a master clear '
logic O indicates no master clear

14




MCRSKC

MCACK

McC

DPSKC

WRITSKC

DISP/LOAD

DBUSSKC/

Memory Cycle Request from the SKC, indicates the SKC is
requesting an access of the DVC Display Memory

logic 1 indicates a cycle request
logic 0 indicates no cycle request

Memory Cycle Acknowledge from the DVC, indicates to the SKC
that a requested access of the Display Memory is in progress

logic 1 indicates a cycle acknowledge
logic 0 indicates no cycle acknowledge

The” MCACK goes to a 1 upon the beginning of the memory cycle
request service and is terminated by MCC

Memory Cycle Complete from the DVC, indicates to the SKC
that a requested access of the Display Memory is complete

logic 1 indicates completion of the memory cycle
logic O indicates the memory cycle is in progress

The MCC is a pulse of approximately 200 ns in length

Data Processed from the SKC, indicates to the DVC that the
data from the DVC has been accepted by the SKC after a
Display Memory read cycle is complete

logic 1 indicates the data has been accepted by the SKC
logic 0 indicates the data is being processed

The DPSKC is a pulse of approximately 500 ns in length

Memory Write Command from the SKC, determines if the Display
Memory cycle requested is in the read or write mode

logic 1 indicates a memory write cycle
logic 0 indicates a memory read cycle

Display/Load control signal from the SKC
logic 1 places all Display Memories in the display mode
logic O places all Display Memories in a 1oad mode in which
the SKC can access these memories
Data Bus
A 32 line bidirectional bus used for the transfer of data

between the SKC and the DVC. The polarity of data on the bus
is negative true.

15
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ABUSSKC/

Address Bus

A 16 line unidirectional tus from the SKC to the DVC which is

used specify the Display Memory location for an access request.

The polarity of the address is negative true.

d. Digital to Video Converter Operation with the TCPU Board

The following sequence is to be used for the operation of the DVC
from the SKC Computer when the TCPU board is used in place of the micro-
processor based CPU board. The referenced mnemonics refer to the interface
of section ¢ above.

1.

10.

Prior to the turn-on of power to the DVC, the TRIGGER and
MCREQSKC 1ines from the SKC should be set to logic 0. This
is to prevent any inadvertent operation of the DVC after the
reset is complete.

Turn primary power on to the DVC, 28 VDC and 120 VAC 400 Hz.

Clear the DVC Circuitry by setting MCLRSKC to a logic 1 and
return to a logic 0, or by pushing the MANCLR button on the DVC
front panel.

Set DISP/LOAD to a Togic 0. This makes all 5 DVC Display
Memories available to the SKC for the loading of display data.

Load data into the DVC Display Memories from the SKC Computer.

Set DISP/LOAD to a Togic 1. This places all 5 DVC Display
Memories in the display mode.

Set RESOL to determine the map display resolution:

logic 1 for 512 pixels/Iine
logic O for 256 pixels/line

Set INIT/SHA to a logic 1. This places the DVC in the
initialization mode.

Give the TRIGGER a Togic 0 to 1 transition and return to a
logic 0. This initiates the initialization routine internal
to the DVC.

Set INIT/SHA to a logic 0. This places the DVC in a mode to
determine the map shades-of-grey (SOG) display presentation.

To set the SOG mode, a counter internal to the DVC is advanced
one state for each logic 0 to 1 transition of the TRIGGER line.
The TRIGGER Tine should be returned to a logic 0 after each
advancement of the counter. At least one TRIGGER command is
required to turn the map display on. The state table for the
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11.

12.

SOG operation is given in Table Al. An explanation of the

map display modes and video truth table is given in Appendix B.
If it is desired to change the SOG display mode while the
display is in progress, the required number of TRIGGER commands
can be given by the SKC to advance the SOG counter in the DVC
to the desired map display state.

If the display does not come on in a satisfactory manner, clear
the DVC with a MCLRSKC command or by pushing the MANCLR button,
and repeat this operating routine starting at $tep 8.

To stop the display, give the DVC a MCLRSKC command or push

the MANCLR button. This will halt the display but will not
alter the contents of the Display Memories in the DVC.
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APPENDIX B

MAP VIDEO PROGRAMMABLE READ ONLY MEMORY (PROM)

The Map Video PROM (Figure Bl) performs a digital mapping function
between the four lines of input data and a four line video output. The
mapping mode 1s determined by the state of the four control Tines which are
set by the CPU within the DVC. Various map display modes are available to
the system operator who can select under software control the desired mode
from the host SKC Computer. There are three basic modes of map display
which are described in paragraphs a-c below. A truth table which describes
each logic function is given in Table Bl1. Note that each operating mode
contains the video output mapping function for all 16 states of the input
data. Addresses AQ - A3 (data inputs) are connected to the data outputs
from Display Memories 2 - 5 respectively. Addresses A4 - A7 {(control lines)
are the output bits 1 - 4 of the CPU Digital Display Register and are used
to specify the mapping mode. The PROM outputs 00 - 03 drive the video
digital to analog (D/A) converter within the DVC which provides the analog
video output. 00 is the least significant converter bit and 03 is the most
significant bit. A logic 1 on any of the four converter input lines corres-
ponds to increasing the video output brightness.

a. Eight (8) Shades-of-Grey (S0G) Video

The mapping function for the eight SOG mode is defined by addresses
0 - 15 Table Bl and is repeated in addresses 16 - 111. The data from
Display Memories 3 - 5 is directly transmitted to PROM outputs 01 - 03 to
provide 8 video output states. The data from Display Memory 2 has no effect
on the PROM output. A logic 0000 output is the darkest video state and a
logic 1110 is the brightest state.

b. Sixteen (16) Shades-of-Grey (S0G) Video

The 16 S0G mode is defined by addresses 112 through 127 of Table Bl.
There is a direct correspondence between the address inputs A0 - A3 and
outputs 00 - 03 to provide 16 video output states.

c. Eight (8) Shades-of-Grey (SOG) S1iding Grey Scale Video

The 8 SOG sliding grey scale is defined by addresses 128 to 255 of
Table Bl. Under the sliding grey scale operation, there are 8 modes each
of which provides a distinct mapping correspondence between the 16 states
defined by the four data address lines, AO - A3, and an 8 S0G video output
on lines 01 - 03. This mode of operation is used to provide increased
contrast range over portions of a displayed map which would normally be
displayed in the 16 SOG mode. In this mode of operation, the display mode
would first be selected by the CPU over address lines A4 - A7. If mode O
was selected (addresses 128 - 143), the lower 8 states of a 16 SOG display
format which constitute approximately 1/2 the brightness dynamic range are

e —————— e e
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mapped to 8 new SOGs which comprise the full dynamic range of video
brightness output for expanded contrast range. The seven other sliding
grey scale modes of operation each performs a similar furction on an 8
successive state segment of a 16 SOG map.

Ve e e et e
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APPENDIX C

CONTROL WORDS - FUNCTIONAL DESCRIPTION

This appendix gives a complete description, in paragraph a-c below,
of the Control Words used to direct the operation of the DVC from the host
SKC Computer. A total of four words are used to perform the control
function, and ti.xir mode of entry and storage in the DVC is described in
the main body of the report.

a. Control Words 0, 1 Display Mode

These two words set the operational status of the DVC when operating
in the display mode.

Definition of Control Word Elements for Control Word O, (Figure Cl)

Byte @

Bits 0-3 Control Function Seiect must be 9009 to indicate first Control
Word for Display function.

Bit 4 Synchronization Select

0 = External Synchronization

1 = Internal Synchronization
Bit 5 Resolution Select

0 = 256 pixels/line

1 = 512 pixels/line

Bit 6 Symbol Brightness

0 = Black symbols/alphanumerics
1 = White symbols/alphanumerics
Bit 7 Not used
Byte 1 -
Bit O Determines if Monitor 1 External Video Mixer Sources are to be ,
left on when map is turned off. !
0 = External Video Mixer Sources to be turned off
1 = External Video Mixer Sources to be left on »
i

Bits 1 - 6 Monitor 1 Display Memory Select for B/w Mode

20
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Display Memory Select

0
1

1
0

0
0

(Bit No)

32
00

00

The Display Memories

1
0

0
0

may be selected in

010010

Bit 7 Not used

Byte 2 - External Video Mixer Select

Video Mixer Select

Bit

‘ 0

No
1

0

External Sources

100

o o O

Display Status

No Memories Displayed (blank screen)
Display Memory 1

Display Memory 2

Display Memory 3

Display Memory 4

Display Memory 5

Display Alphanumeric Page

any combination, for example:

Displays the contents of Memories
2 &5

Video Mixer Status

(bit number, for Monitor 1)
(bit number, for Monitor 2)
No External Video
External Source 1
External Source 2
External Source 3

External Source 4

can be selected in any combination, for example:

1 selects sources 1 and 4
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Byte 3

Bit 0 Determines if Monitor 2 External Video Mixer Sources are to be left
on when map is turned off :

External Video Sources to be turned off

0:
1 = External Video Sources to be left on

Bits 1 - 6 Monitor 2 Display Memory Select for B/W Mode

Use the same truth table as Monitor 1 Display Memory Select for
B/W Mode.

Definition of Control Word Elements for Control Word 1, (Figure C2)

Byte @

Bits 0 - 3 Control Function Select

Must be 0001 to indicate second Control Word for Display Function

Bits 4 - 7 Not Used

Byte 1
Bit 0 Not Used

e N N Y P

Bits 1 - 4 Shades of Grey Select Code for map presentation

¥

Bit No Shades of Grey Mode

4321 éé

0X XX 3 Shades of Grey ‘

1000 4 Shades of Grey Mode 0 E

1001 Shades of Grey Mode 1 !

1010 Shades of Grey Mode 2 L

1011 Shades of Grey Mode 3 |
; 1100 Shades of Grey Mode 4 ?

1101 Shades of Grey Mode 5

1110 Shades of Grey Mode 6 i

1111 Shades of Grey Mode 7 g

See Map PROM Truth Table for more detail on each map mode
22
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Bit 5

Bit 6

Bit 7

Byte 2
Bit O

Bit 1

Display Map on Monitor 1

0
1

NO
YES

nou

Display Map on Monitor 2

0
1

NO
YES

non

Determines the display status of the Alphanumeric Page for
Monitor 1 when the map is turned off

0
1

turn off Alphanumeric Page
turn on Alphanumeric Page

o

Determines the display status of the Alphanumeric Page for
Monitor 2 when the map is turned off

0
1

turn off Alphanumeric Page
turn on Alphanumeric Page

i

Update Alphanumeric Page

0
1

NO
YES

NOTE: Alphanumeric Page is updated prior to display of map.

Bit 2

Bit 3 - 7

Message select for updating Alphanumeric Page

0
1

Tower Display Memory Message
upper Display Memory Message

Update Source Display Memory for Alphanumeric Page Update

Bit No Display Memory Select
76543

00001 Display Memory 1
0o6010 Display Memory 2
00100 Display Memory 3
01000 Dispiay Memory 4
10000 Display Memory 5
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Byte 3
Bit O Clear Alphanumeric Page
0
1

NO
YE

"on

S

NOTE: Alphanumeric Page is cleared upon map display turn-off ;

Bit 1 Preset Display Memory ' ]
0 = NO '
1 = YES :

NOTE: Display Memories are preset upon map display turn-off

Bit 2 Display Memory Preset Data 1

0 will write Os into selected Display Memories
1 will write 1s into selected Display Memories

Bits 3 - 7 Display Memory select for preset

Bit No Display Memory Select
76543

00001 1

00010 2

00100 3

01000 4

10000 5

Display Memories can be selected in any combination for preset,
for example 1 0 0 O 1 selects Display Memories 1 and 5 for preset.

b. Control Word 2, Memory Preset/Clear
This control word presets/clears selected memories within the DVC.

Definition of Control Word Elements (Figure C3)

Byte @ and Byte 1

Bits 0 - 3 Control Function Select
Must be PP1@ to indicate memory preset/clear function
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Bit 4 Clear Alphanumeric Page
0 = NO
1 = YES
Bit 5 Resolution Select for presetting of Display Memories. In the

256 pixels/line mode only the section of the Display Memory
relevant to 256 pixel/line storage is preset. In the 512
pixels/Tine mode the entire Display Memory is preset.

0 = 256 pixels/line
1 = 512 pixels/line
% Byte @ Bits 6, 7) . .
: Byte 1 Bits 0 - 2) Preset Data for Display Memories
Byte 1 Byte 9 Display Memory No
21067
- 1
2
3 I
4 i
:
5
% 0 will place logical 0s in the Display Memory
i 1 will place logical 1s in the Display Memory
Byte 1 Bits 3 - 7 Display Memory Select for preset
Bit No Display Memory Select .
76543
L 1
2
— ————— 3 } 4
4 .
; H

0 Display Memory will not be selected for preset
1 Display Memory will be selected for preset

25
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Byte 2

Bits 0 - 2 Not Used
Bits 3 - 7 Clears Lower Alphanumeric Message of Selected Display
Memories
Bit No Display Memory Select
76543
; ‘l__ 1
. 2
{ 3
i -~ 4
i 5
0 Lower Alphanumeric Message of Display Memory will not
be selected for clearing.
1 Lower Alphanumeric Message of Display Memory will be
selected for clearing.
Byte 3
Bits 0 - 2 Not Used
Bits 3 - 7 Clears Upper Alphanumeric Message of selected Display
Memories
Bit No Display Memory Select
76543
— 1
2
3
4
5

0 Lower Alphanumeric Message of Display Memory will not be
selected for clearing.

1 Lower Alphanumeric Message of Display Memory will be
selected for clearing.
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c. Control Word 3, Modify Alphanumeric Data

This word modifies or clears contents of Alphanumeric Page
Memory.

Definition of Control Word Elements (Figure C4)

Byte P v
Bits 0 - 3 Control Function Select
Must be @911 to indicate Modify Alphanumeric Data Function
Bits 4, 5 Not Used
Bits 6 Displays contents of Alphanumeric Page Memory on Monitor 1
after Alphanumeric Page update.
0 =N0 §
1= YES f
Bit 7 Displays contents of Alphanumeric Page Memory on Monitor 2 S
after Alphanumeric Page update. ¥
0 = NO ¥
1 = YES
Byte 1
Bit 0 Update Alphanumeric Page Memory i
0 = NO
1 = YES ¥
Bit 1 Not Used "
Bit 2 Message select from selected Display Memory
0 = Lower Message
1 = Upper Message

27
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Bits 3 - 7 Display Memory source for updating of Alphanumeric Page

Memory
Bit No Display Memory Selected
76543
] | !
f . 2
' 3
4
| 5
Byte 2
Bit O Clear Alphanumeric Page
0 =NO
1= YES
Bits 1, 2 Not Used
Bits 3 - 7 Display Memory select for clearing of Alphanumeric messages.
Both Lower and Upper Messages are cleared in each selected

Display Memory.

Bit No Display Memory Select

76543
L 1

Byte 3 Not Used




TASLE L
: JIGITAL TO YIDED CCNYERTER MEMORY QRGANIZATION
t 10DRESS _
4 Cata Field
: lipary 2it o, -2«3decinal  Memory Tine ~idth s
D3I Il lie s Te Aoyl A
g : &
: PR PP DU . IF LERO 2 2t 9
o1 91 2D SIS S S S U U s 7R
31 3 1 1 3 00 00313 034903 539790 CPU RAM 3 Bit
U901 12 rlo1illolil: 55 FF 3
J>r ¢ 1 1 1 09 3000 2003 3232 ALPHANUMERIC PAGE RAM 3 8it
: 310 Ll o1l o111l o1t S !
? 2119 002020 929200 000C 303 CZISPLAY MEMORY 1 (RAM; 32 89t
i
DAESUE S U S S 111 o1ttt TR ;i
13 2] 200 20 00022 )33 35 JISPLAY MEMORY 2 RAM? 3¢ Bit :T
RS B 11 111l 1111 ICFF hed
1019 0 200 00300 0022 4093 SISPLAY MEMORY 2 (RAM) 32 Bit
X 1 ¢ 11 1 11 1111t 11t BFEF
1190 0 J 232 0209 2032 300 DISPLAY MEMORY 4 [RAM) 32 8it
»
1101 1t 111 111tl 111zt SFFF i
1110 9 0 20 00J3% 3303 2333 DISPLAY MEMORY 35 !RAM} 32 8it g
I
11 11 [ S DU S I N N A . Fe-F ,f
NOTES:
1. CPU EPROM Memory - 22K of EPRCM is availab.2 for use by the CVC. This memory stores
the DVC system operating nrogram. it is accessible only from the CPU and not from the
SKC Computer. This memory utilizes 2716 ZPROM integrated circuits.
2. CPY RAM Memory - 1K of RAM is ivailable for use by the DVC CPU. The memory is cnly :
available to the OVC CPU for temporary storage of operational data and computations. b
The memory utilizes 2114 static RAM integrated circuits.
3 3. Alpnhanumeric Page RAM Memory - 1K of RAM is utilized in the Alphanumeric Page Memory.
It is only accessible frcm the DVC CPU and is used to store the alphanumeric data '
presently being displayed. This memory utilizes 2114 static RAM integrated circuits.
i
4. Display Memories 1-5 - Each display memory consists of 2K of dvnamic RAM memory., These
. memories are used to store both symbolic and shades-of-grey display data. They are
accessible from both the CPU and the SKC cemouter. These memories utilize 2108 dynamic
RAM integrated circuits.
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TLBLE 2

JISPLAY MEMORY ALLCCATIGN, FIELD 2, 212 7 1¢ZL5/LINE RESCL.TICN

ADDRESS 1, 2

Jisplay Line Na. Jord No. 3inary 3it Mo. ~exadecimal 3
15131212 110 F 7554 32119 3213 k
bl . S oc ) S 30 2352 Yoo Y503 E
1 S S S G 202 030 009402 3301 MBDDO L
: . A
15 S S S 0 3 02 23009 L 11 00 F
2 0 S S S 2 0 270 2010 33103 M0 223
{ .
! is S s £ )0 292 390510 1111 MO2F
4 o} S S s 3 3 23 2123 99929 343 )
: .. N i , . ¢
15 5550 9003 33 0132 il IR
478 0 S 5 5 1 1 1 291 1110 2097 ND3EJ ;;
15 $S$ S 1 11921 1110 1111 NoEF
1. Binary address bits 13-15 {labeled SSS) form the Display Memory Select Code. The "

Memory Select Codes are:

Address Bit lo. Oisplay Memory Selected
15 14 13

—— - O
—— O
—_ - e
(€L BB OFI o8 I

2. The Display Memory selection is reflected in the third d4igit of the address when specified
in a hexadecimal format. In addition, the twelfth address bit which is part of this digit
is used in the data address field. Thus to combute the value of M or ! in the tables, ﬁ,
both the desired memory select code and data address must be utilized.
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TRILE 3
oLl O

JISPLAY MEMORY ALLLCATION, FIELD 1, 512 PIXELS/LINE RESOLUTION

ACDRESS

Display Line MNo. wZord Mo, 3inary Bit Yo, Hexadecimal
15141312 111058 75654 3210 32128 7
i
i 3 S S 3 3 32 13019330 MJ1¢ 14
. PRI DI EDEEN IS I5 N IR R I MYl ¥
z :
13 SR TS B B N B B 1 M31F ’
2 3 ORI 100 Soilo233 MS3e
: : ;
5 s s oo Y 38231 1111 M0 3F
3 ) 0% 3 DT T3 311 303¢ M35
5 5070 3 1Ty 319rorrin MNS5F .
479 . 111 23239 1DFO i
3 y Tioiirioiii NDFF
1. Refer to tne footrotes cf Tavie 2. .
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DISPLAY MEMCRY

Jisolay Line o, dgrd .

b} 3
1
2
3
2

239

1. Refer to the footnotes

Y

ALLltAT e

o
W

[ RN N

[N

G

W UL

P2 oo

AR
il
v Lk
202

[ I )

U

(SR

[N SV

[N RSN

N SR

v

b Cobme s

“ewacecimal

ol

<

(S35 S ICIN




)

|

L rn umccame
COwES METSAGE

L2 E
Lire No. Characters (4 =AY Hexadecimal !
£oid e 2 LD 32130 i.
‘ap Zata Storage) S D RO I M300 .
212 Pixels/Line) . . &
Jdd + Zven Field) . : ‘i
|
S T A A iR F '
i
) 3-0 SSos Tl I 32sosian EN D i
Tea T SRS TS T R S B A NE2dl [T
i 1y
s i
! £3-50 SRR S A B B B D S O NEOF }

14 i- 5% 5 DT S A S B e NEEQ
: g
s3-00 S SO S SO B O SN NEEF
2

-
'

ne Joper Alpnanumeric Message {5 addressed bty changing hexadecimal Address No. 2
rom an £ o an f.

-1,

~o

Refer <o tne footnotes of Tavle 2.

IR L 02 R R e e Ao 1 Lt

33 :




TPU/ALPHANUMER IC PAGE VLY IRGANIZATION

ACCRESS

Zinary 3it ‘o.

;

19131312 11133 7554
DI S BN AN D IS A
A
O TN N
“ 4 < - ) -
) S DS S S S DU

<

<

1) ¢ 110335722
101 1 1 11 1211
1o 11 v o113
19 1 1 I 1i 111
ZXPANDED

Line No. Character No.

[}
Qrve s

(=19
[¥5]

rexddecima, "emory Tvpe Availability
3219 32 3
N DD TORCM 2716 ’n Zoarz,

‘nofochetd

. . an
2050 2300 Static RAM on Soard,
204 <ard ~ired
1141 33°°
7922 sl Liznanumeric Zn Zoard,
?age, Static n Sockets
SAM 2114
111l SF T
77120 5 F 230 ‘
. ot used - On Zoard,
. oner Part 2f oo Sockets
. Alpnanumeric
[ 3 FEF cage

TABLE 7
ALPHANUMERIC PAGZ MEMCRY ALLCCATION

ADDRESS
V0. hexadecimal

15141312 111023 7652 3210 3210

o1 3 I i 203039 €399 520090
SR DY AN B SR N N B 5201
DS N J PP DT S 3C2F
)i . S 210030 1339 52438
S D A SV B G L4l




JAH.A. > ,(.. T P T T—" R.{lﬂ!..d!d.«‘A..lexif A ) P R Rl S 2 g

MCM 6571AL Display Pattern Table Shifted ASCII Characters
MCM6574L Display Pattern Table Math Symbols and Pictures.

w
e}
, - |
R z| !
: H it
N L H
1 1
$ - }
1 . [
1 2 3
] . H
< - i
3 . - P s
H ~ 1 H
,— M..“ L_{ m
" S 4 H
m [d»] [ m
o lm _ M
~ o ] m
44 1
A @ t 11| &
: i § t 1 [ ] [ ? £ :
s wm 1 R @ 3
<
= —




T

TABLE AL
MAP DISPLAY MODE STATE TABLE ’

Trigger Commands Map Display Mode

SOG Sliding Grey Scale Mode
S0G S1iding Grey Scale Mode
50G S1iding Grey Scale Mode
SOG S1iding Grey Scale Mode
S0G Stiding Grey Scale Mode
S0G S1liding Grey Scale Mode
S0G S1iding Grey Scale Mode
S0G Sliding Grey Scale Mode
S0G Non-Sliding Grey Scale
S0G

S0G

16 S0G !
16 S0G

S0G

16 S0G

16 S06G

Repeat table starting with Trigger
Command 1.

LR WN R
CO0 OO o
N BWN-= O

——
]
—
[e2 e,

[ S N WY
SNO O D™WN
—
(o2}




1ABLE B

MAP VIDFO PROM TRUTH TABLE

LAY AN § 20000 S AV IR S BN Y I 5o Vi
ABVARICE D MTOHND DE v Dottt
bAatA L}
(&%) - VO fageag Al TH gm0 iRl ¢ ALCH N
o1 - VIDFO ereen 1 PO Crpt L ATCN I
aa - VIPFD OQupat o IS AT SRR T NRE B WP FHT] «
o) = VIDF{L Ui 1 T VTR e par L ALey n
ADPRFGOF]
AN - DATA frmeeg I3} P ety HEnoRy 2
AL - DATA Ttrrut 1 oM M penty al
AT - DATA (rreef l [ EXN S AR 2T (20N K]
AN g DBATA [rrny ) oo prn bl
AY - MAT CtwitAam L FRUMA MAE DICFE AL TSR ol
AS - mAP CONIRIYT FRon BAT pLoerr Ay RESTSIrn ar
1 A& - HAP COHNTRUL 3 FROM MAP DIOCL A BORTSTED (o]
Ay - AP CoriRin A FRIM MAD PIOPrL Ay B claren ]
[ - ann
HOTEY BE X ADPRESSE S 00 JU0 V0 7 00 o1 A
Abpa HEX ADDR ALIIES (70N Qe ny coprRaL . cimmr TS
[ 20 [LALA B ATATAT Qnen nroare I ODATA LT A CHARE S ONpy nAR
1 ot “Hone. nON oneny Nrien
2 [eog Qe 0010 hogo nga e
3 03 000N g0t [AIAR N4} (U
L} (oL OO0 0100 nqoen naprnr
. R 05 0Onp 0tog “1o0 B
. b [21.3 0Qo0 ogte 130 arw e
7 s34 aneo 01 010 mrernr
133 09 DNOO 1000 1000 PRIy
? 07 o0 1091 100n Bt
10 oA 0000 1on 1Mo nrer Hr
1t [¢24 0pon 101 PAAR RS RIHI LS
1 oc 0000 1100 1170 IO
1R oD aono frot LH1o0 neENs
14 OF oonn 1110 1N [NMNEL]
1m o o0non 11 Titn nes e
14 10 fcpot aonn Dy [MRIAET) TOATA LINE 1 CHADER 201 v hAr
17 11 onO1 OO 000 nrr
te o [AUTAS B TAR KA ongn Brure
L 4 . 1 o0 0Nty [AIARRA) IRR R
Ty 14 ONar groen Qo nrepn
2 19 aont oioq O [GINEE]
oo A 0Nt ofyo aitoe e i
& 17 onut 0111 Qi DHUrE
oA (K¢ 0001 100D 10 nEorp
an 17 onnL 1 1000 [URYET
ok 1A onat 1o 1010 NN
a7 | 94 anat yory PO Nty
on 1 nanat 1 1ne YN [N
o t 0oy i) 1100 INREL L]
o tF ane 1o [NRES Py
i " it gare ter s

g




ADDR

an
a3
Rk}
as

»
i)

A0
17
2
43
11
15
L3

16
L X
50
52
53
54
5%
né
57
5A
59
&0
&1
&2
&3

44
63
A
~7
-8
b7
70
71
hge]
73
74
el
h
IR
1y
cl

HF © ADRR

0
21
a2
23
b
23
26
27
n
27
oA
a2
2C
2v
2F
oF

iy

a
37
31
as
36

a0
av
an
37
ac
an
ar
ar

40
LY
42
L}
a1
an
44
ar
n
a3
an
a7
ac
an
"
Ar

TABLE Bl

- CONTINUED

FAN B B LIS

ey
LIS Kol
0010
010
oore
0010
[S1¢3 Re)
0010
Qo110
0010
[o1a] K4l
[&leRR¢
0010
o0ty
0onto
Lad N4

oo1t
(L1 B}
o0t
ot
nott
0031
o0t
Nty
0oLy
onty
(UGB
oot
oot
0oLt
(3R]
Nott

0100
o100
0100
nron
01060
vien
o an
oron
0100
0100
oron
0o
atoe
arne
0nn
a0

nonn
[eMAR ]
Ny
0011
0100
0101
o1n
o1t
teen
1001t
1010
10114
1100
1101
Tt
11

0000
0001
o010
o0ot1
otoe
0101
oo
o1
1000
tont
1010
101
1100
11014
1o
1t

0000
0001
ooyn
LLIN
[ KALAl
o101
erre
N1t
L EALATAY
1901
N4 Kol
1014
1100
110
R
11

At

AT
oy
0610
oneo
araa
00
o
EURN
10010
1een
110
§6G10
[RIA)
1100
tn
tto

0000
0o
ant
angn
BRRE
0100
aryn
0110
1000
10y
1010
1010
1100
LN
1110
1110

neoo
onnn
neyn
ooe
O3
ornn
atro
BIRKA
1
e
1010
LEARR
1100
110
[RRE]
(KRN

Creet g

o
IHE IR
nenenr
[LRIRINA1]
RO
noery
LUEINNT
nuepeen
[JRRHIAY
[UNTIRE
JENTINS ]
arpgerr
nrrone
nrereenn
nee e
(UMM

Drpir
nrsar
TS
nrrCriF
nHpernr
(UZindldn
RHCPHF
BHEPNr
nrreny
Breey
nPHrpe
BrEMEHT
RUrpT
nepentr
nrrre
neers

Bt
(UL
ey
Ryt
new e
e
preaer
[ULNE
[UNLE S
nerran
R
(R
necene
nrerew
farean
nevent

T PARA LI D CA T SRy

3 DPATA L IHF A CHADE - QREY

TOATA LINE N SHADrEs Ay

rer

rar

HMAP




ADDP
ne
23]
an
03
84
o5
RA
104
(i3]
87
0
7t
25
At ]
74
9%

75

Q7

73

k)

100
1™
102
103
104
105
10K
107
1on
107
110
111

112
113
14
115
1A
17
1R
119
120
t21
122
0"
124
175
126
127

HE v AR
oo
hi3 g
an
LR}
1
55
5h
S5/’
51
59
3A
52
5C
an
5F
or

&0
51
62
&3
h4
65
&8
&7
1: ]
X4
6A
&7
6C
&N
&0
HF

70
7

72
73
74
m
76
77
m
79
7A
71
7C
n
n

w

ALt

(ST
ayny
oret
oy
o101
oo
[SRZAD ]
oot
0101
0oL
0101
o101
o1e
0101
01Ny
o101

0110
0110
011
0110
0110
o1t0
0110
0110
0110
o110
0110
0110
1100
1100
ct10
0110

o1t
o1
o1t}
n111
o
(RN
o1y
ol
ot
o111}
o111
(AR 8 |
ot
o1
o1t
(AR R}

TABLE B1 - CONTINUED

[AAIAYY)
ooy
ango
0ry
atne
010y
LR 2ol
ot
1064
1001
1010
1011
1100
,Il\)
1110
1ty

000N
0001t
ooto
00t
otoo
0101
ot1o
01t
1060
1001
100
1011
1100
1o
1110
11

0000
0001
0010
0011
0100
010
0110
o111
1000
1001
1010
tost
oo
1101
1o
111t

[

iy [REER
e
PR
(ARSI
g
0160
RITHN
[a) R K43
oo
1O
1000y
1010
1o
1100
| RATAY
1110
1n

006N
a0
0y
Qnn
LA RUSY
0100
0110
0110
1000
raeea
1010
1710
a1
oo
1o
1o

[$IRYa1s)
LAlATe N ]
[e1aX¥s}
(LR R
0100
I
0140
oty
1000
1001
1000
toge
1100
11018
1110
1

i

correny
[URLARE]
[ AR
nrenere
(X SN B
N perig
neceey
npeee
nrHerir
LUNIE
neMne
juM NI
BI'HPME
nerene
JUA ML
nepen
neerey

RISLEIAH
BrtR
DM NE
oea e
NHEeHHE
TR HINE
RO
nerinr
DEteng
BRIt
nrHrne
ML
nresnr
e
arvrnr
neeeHe

LI Rigidig
AHLr
BN
nmmrer
nrete
Rt
nueetr
nerrn
neeen
ACMEET
neurm
pearry
Rerttn
wreerer
negves
nerret

e e
VDATA LT gy capE

BDATA B IRE B GNAI o

a DATA LINE 16 SHADER

W A

CREY HAD

CAFY HAP




ADPR HEC ADRD
10 en
127 231
1130 an
131 a1
120 a4
133 85
171 as
135 : 4
136 2]
137 a7
197 aA
139 az
110 nc
111 RO
142 313
143 RFr
144 0
143 91
1446 2
147 3
t1q 94
149 95
150 6
151 97
152 70
153 97
154 A
133 k24
156 qC
137 m
158 SE
157 aF
160 AC
161 Al
1462 A2
143 Lx}
164 S
163 AD
154 Ak
167 AT
1468 AR
169 A7
170 NA
171 A7
172 AC
171 AD
174 AF
175 nt
-
it -

TABLE Bl - CONTINUED

ALINES et ooy L A N A A LR R

P00 D R newe i T EATA H I FU AR i e
1000 (0 fa [IRTRRTY

1000 0010 gy AHey [AIRTE S LTRCRV I B IY EALEE RN ]
10090 0ol SR RAI [

1000 0100 o110 [LIARNI

1000 010} ronn RUMHNE

1000 otte 1010 arneen

1000 0111t 1190 nreHne

1000 1000 1110 e

1000 1001 1110 neren

1000 1010 1110 nepeer

1000 1011 Ltto nepenr

1000 1100 1110 e

1000 1101 1110 noeernr

1000 1110 1110 nreem

1000 gt1t no nrernr

100t 0000 anen julgidltigg A DATA LTINS /1 SHADE R ©FREy pAr
1001 000) [$10141] ptiatgnr

1001 0010 [s181514] e MODE 1 S Ipane coae
1001 0011t a0t nrmietn

1001 0100 at1on nttictr

1001 0101 o110 anrenr

1001 0110 1000 nertrir

1001 o111 1ot n_epere

1001 1000 1o Preg

100 10m 1110 Hnerre

1001 1710 LERE] neernr

1008 1011 tire Ree e

1001 1100 1110 neyreg

1001 1101 nioe neernar

1001 1110 LERNY REET N

1001 1111 1o neeren

1010 0000 0onen REY A DATA LENE 1 SHADC T ©0F y nap
1010 0004 Do T

1010 noto (¢} et i MO 0 O TR CoArr
to1n ooy apen pronien

1010 0100 0N n e

1510 0tM LA KAt nrrtien

1010 1o AYE 2 rencLey

1019 o1 1000 arimn

1010 1000 1ogae nepeey

1010 1190 1 - m e

L EAR NATEN RN YA 1yt ppeerpn

torto 1oy LR needog

1TO010 1100 1o nreere

1o1n 1101 1910 npeeene

LASR R IS B I R4 tiyo pegttoew

IO EEERN! Tin AR

Yoy




(T en

Anng
17k
177
17
17
100
171
10>
1ty
194
1As
194
197
100
187
1720
171

122
173
174
193
196
197
199
179
200
201
202
03
04
[0S
DT
o7

AoDR
00
an9
210
211
212
211
214
21%
218
217
sl ]
217
200
lard}
220

Padake ]

HE Y ApDn
10
11
12
ta)
24
1%
I
27
11
n
1A
17
¢
i
i
17

oo
ct

c2
(¢}
(o}
(4]
cH
c’
(9]
c?
cA
c7

cc

cp
CE
CcF

HEX ANRDR
no
D
L1
ny
(L]
DS
Né
n7
oA
0?
nA
nz
nc
D
ne
nrr

TABLE B1

- CONTINUED

A LIy
1erl onnn
ToE nog
to1r engo
Pt oo
1211 0100
1011 0101
1011 0110
et ottt
1011 1000
1711 1001
LXAR T I X4) R¥]
1011 101
1011 1100
1ot 1101
1011 1110
1) 11t

1100 0000
1100 0001
1100 0010
1100 0011
1100 0100
1100 0101
1100 0110
1100 o111
1100 1000
1100 100}
1100 1010
1100 1011
1en 1100
1100 1101
1100 1180
1100 1t

ALINESET -

1101 0000
1101 Ot
1101 0010
1101 0011t
113t otoo
1101 o101
11nt oo
1101 0111
1101 tonn
1191 100]
1ot 1010
1101 1011
1IO 00
1ot e,
v e
rtoer o geet

0y

o)

AN RN
v
00 0
100
[T
aeeo
oo
0100
oree
1000
11N
t1en
1o
1110
110
ttio
1o

{134
[RISTAT3)
0000
A%
0nne
onnn
010
0ton
0110
1000
1010
t1oo
1to
1o
1o
110

0aey o™
0000
[ole131)
[315131+)
0ean
0000
ARG}
Qnnn
00N
0H1en
o110
1200
[TARTA]
1100
[N R KA
Tt
treo

41

T
nrrgap
ey
PHUNT
nrHriew
nreges
N
BEH P
DLy
nEtten
LIS
neytn
negren
ey
neeee
nreeur
nepeeen

et
HHIREIF
et
pragerngr
priennr
neptnr
REBITrif
BECIMT
BrPis
RPN
nener
aretgir
neeeyr
HeeeMe
neerrnr
neePrer

CIRIrm
renst
HHHTNE
BRI
nrismen
ardae
e
gl f191]
WIS
[GI R
N
nt ey
nere
JHNNET
neEr
pees oy
[URENY]

[NLE I AN
DATA L e

L

Mt

CRAD Y LA

T CHANINY SCAlS

1 PATA 1 IMC B SHADFS QPE Y MAD

e e
PATA L THP

a

MDD

HODFE

]

)

IR aralr

N NUHADE S niE Yy AR

SLAINTING ALY




TABLE B1 - CONTINUED

Anen . ADDR ALinrneT ny el o O CONgrrs >
Rt ] EO 1110 anon [ BN A DATA LINE B SHADE S O6F ¢ 1IAP E
an Et 1110 oot ) naprr
ANs F2 1o nooe oNnoo mrirnr MINFE 4 L IDINE SCALF
227 3 1110 0011 0000 BT
Pt} FA 1110 0100 0060 e
03 ED 1110 0101 0Oop nrpeer .
230 Eh 1110 0110 [3131414] pratmr
2a €7 110 0111 000 e
B 2 ER 1110 1000 onie ey .
A | €7 11310 100t OO nr pn
234 EA 1110 1010 0110 [ANAE
275 (24 1110 1011 1000 o
PR LY EC 1110 1100 100 LINTINES
237 ED 1110 1101 1100 Py
nan EF 1110 1110 1110 neer
207 (13 1110 11t 110 feeeM

¥
240 FO $111 0000 0000 PMEMEE A DATA 1 INC R SHADES ADEY HAD
a3 Fil 1111 0oLt Q000 LI
SR F2 1111 0010 0non RENIMTE MOBT T e IDEtn SCAF
241 F3 1111 0010 0000 oHMETH
244 FA 1111 0100 Q000 LI
245 FS 111t 0101 [olelede] NHERINT A
244 h 1111 o110 0000 REHMMEF K.
a7 F7 1111 01t onnn REpNEY }¢
218 FA 1111 1000 0000 TR i
249 F9 . §111 tout 0010 RERACTN *’
250 rA N 1111 1010 0100 [diiNgi -
a1 r 1111 101t 0110 nHrrHe -
252 FC 1111 1100 1000 nroeriry 4
lass i) rn 1114 1101 1010 Nepeey
°54 PF 1111 1110 1100 [N
onn Fr $111 111 1110 [UNENE

42 ;




s = s —

‘lm’”s‘-‘ T

43143AU0Y) 08PILA

royommspenm T DTTELEL L

- ‘
~——t * Loee
- R cnamman mm . —————

03 1e3tbtg T sunbiy

‘L%:.:--&S-%i‘

- N\

e wr vaaranas - g

~

%

L T A AL S AR o b
P AR A os

rn s o




wa3sAs Aeydsig jo weabeiq 3o0(9

TYNINY3L

S1ndNl
HOSNIS Livdduv

M HO1INON
i Al 40103

NIISAS ¥3LININOD

40 g2 <z

0002 NS
ar |l qer
g S =
— w »
3 b :
— w o
- >

At w-8

S b

0301A 80103
¢ HOIINON NS

AL M-8
2 03Q1A
t 03¢

—
1 YOLINON

HILY¥IANDY
0301 01 V1IN0

sne

¥31ndnod

13 M

Uk

N

&&Q‘

b&Aﬁ

*2 94nbL4

¥0ivy3nisg
100NAS
TN¥ILX]

YUINVD-AL

y-1 $33400S
030iA
LITEIL B

44



43743AU0) 03pLA 03 |e3ib1Q 30 weabeig yd01g patytL|duls

‘¢ aanbL4
-H 0% Y
Y ASIHe INI1009
90 B2+ ,.,u.,_uw l_}c
N
" 14
ﬂlg i Jms Suczf. 51 -0 553400Y V483N «(llrlo_l SS3800v
3
SN A¥ 14510 She 1ndmi 3“““3
-9 VIV ] C 16-0 ¥1¥0 Yi¥d 08 H
HE LI
ERRE 3
"8 B0IVAINIY - .
Q14 e =
5104190 -
0
o gl UL 1]
330iA 2 NOW T 1 YOIV BINI ¥37081009 1404 Av1dSIa] 1304 1ndN) ¥317085 K02
"B B ol AWOMIN 51 SIUONIN AVIdS A¥ON3N
910 d N8 V14510 Vidsie T
0101 1 NON L X ﬁ \Aﬁ - <
v-i S10dN JI\‘H‘W g
03014 1] —————
1NdM ———
IKAS X3y nginisI0
104100 IMAS wmis _ ATTLTEN
L] JL_11 L 11 [ g
— _L FA _\ 10 §63000Y |
L L(ﬁ R H WHIN0Y
10w}
PSS Y W H\F HH s sne
HOLYYINIY - fdl 13LAan0)
AYINARVHTY

nd3l

s

45




Figure 4.
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L 1o
INPUT

28VDC 120 VAC
ATSA  400H, -

PRIME POWER

Singer Kearfott Computer - Digital to Video Converter Interface,

for Operation with CPU.




ey

SINEEINS
Fi'P ¥

T

(Vo)
o~ w
—

[an]
| v o ___ a
el Bt el i kT PP I~
| = =3
' 1
(! 1
\ |
) 1
v '
v )
) 1

'
._‘ "
- 1
i |
| )
) 1
| "
o |
[ '
LI ’
_n_ "
m_* )

!
M‘IJ —
P} [an]
— o
5 g
€Al =2
+ o
o— o
& S
e

o] [=)}
M~ ~
= — o <t <t
w L L) *eeNMe e m A e e em e rmcsAcen e m e ———-——— w w
= =z z = =
— — — — —
- —l — -} -

Map Display Format, 512 Pixels/Line Resolution

Figure 5.




31

Bit

Bit ¢

1 v
\
~
™~
(]
o [o=]
% |||||||||||||||||||||||||||||||||||||||||||||||||| W
=
pt—
[}
i [}
| ]
f ]
| ]
i 1
s L]
1 1
] I
[} A
1 '
i t
} [}
1 t
1 H
) \
1 )
i ]
\ ]
\ [}
\ [}
1 '
[
A——
—
p—
(=)
2 e b T T o
o o
= o
=
[en]
m llllllllllllllllllllllllllllll vk e b b b b b b vk v v M m
= [=
=
N ] o~
[+¢] (<]
Ll [¥9] W] ™ o
z =z = N~
— — —
~ - - T m SN e e et mccecrttc e cca v a——. .= w
z =
— -4
- -

Map Display Format, 256 Pixels/Line Resolution

Figure 6.

48



s
Roarr ety

</&/——-CHARACTER NUMBER |

LN [ p | 1] 2 s 63 1
LINE 1
[} y.
! 1
1
! B
i
' 3
! 4
1
1
1
|
i
' E
i
1
LINE1S | P | 1] 2] -ccmmmmmmoomeeaee o 63

~ Figure 7. Alphanumeric Page Display Format, 64 Characters/Line, 15 Lines

RYTE NO. RYTE 3

76 5 4 321 p}7 65432 76 5 4 3 2 6 54 3 2 19

PR T L IR Y IN

RYTE 2 BYTE 1 BYTE @
19 LI A

WORD BET 31 30 202827 26 2524 2322212191817 16 151413121 1p9 8 7 65 4 3 21 ¢
N0

._v____v-v—A-
o i

HIGHEST ORDER LOWEST ORDER
CHARACTER CHARACTER

Figure 8. Alphanumeric Message Data Word Format as Stored in Display Memory
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o - 4’ M t<‘6. .

is ROM SELECT C00E

SHIFTED ASCII CHARACTERS AND GREEK

MATH SYMBOLS AND PICTURES

Figure 9. Alphanumeric Character Data Format
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16 LINES
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L

[eaiepiedliosiodiosesedododleodiodoliolliodon
OO0 X X X X X X X X X X XX X X X
T O X X X X X X X X X X X X X X
OO X X x X X X X > X X X X X X
T X X X X X O X X X M X X
T > > X X X X X X M M M M W
T T X X M MY X » X > X X M X X >
T T X XM X D X @ X X M X M X X X

-

b = BLANK
x = DOT LOCATION

3210

Figure 10. Alphanumeric Character Dot Matrix Display Format
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3 SINGER_KEARFOTT  DIGITAL TO VIDEQ
COMPUTER (SKC) CONVERTER (DVC)

| TRIGGER (O h »
INIT/SHA X r
RESOL X f

SYMBRIT 2O
MCLRSKC > 0 1
MCRSKC > TEMPORARY r!
MCACK 2>CC P CPU )
MCC oSOC BOARD :
DPSKC DX j
WRITSKC XX
DISFFLOADDOG] )
DBUSSKC/ @ } TO ;
U /16 ) INPUT .
ABUSSKC T T BUS r

28VDC I20VAC
ATS5A  400H, :
PRIME POWER ;
|
Figure Al. Singer Kearfott Computer - Digital to Video Converter Interface, Ii
- for Operation with Temporary CPU. i
|
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Agp B
I o
|
DATA | o0
INPUT : MA P | —>
!
| )
VIDEO .
3 . VIDEO
A4 PR OCM : OUTPUTS
> R
| 3
I —p
CONTROL |
LINES |
|
A7 ’L

Figure B.. Map Video PROM Block Diagram




"Y1 NO.

WORD RIT
NO.

RYTE NO.

WORH AT

NP,

]

n

BYTE 3
6 5 4 3 2

rop

- - MONITOR ?

I 29 28 27 26

PE_T_yﬂ,,

25 24

A

7 & & 4|
23 22 2V 29 16 18 17 1k

= =

MEMORY 0 EXTERNAL EXTERNAL
DISPLAY N VIDEO vIDFn
B/W MODE 1 MIXER MIALR
i
0
R
2
E
X
T
E
R
N
A
L
v
I
D
3
0
0
N
WITHOUT MAP
Figure Cl.
BYTE 3 BYTE 2

DISPLAY
MEMORY
SELECT

7 6 § 4 3 2 1
UPPER ALPHANUMERIC
rF%;AGE CLEAR
3V 29 28 27,26 25 24 23 22 21 2 1A 1n 17 16

o —~] - T

Figure C2.

r

7 6 65 4 3 2 |
LOWER ALPHANUMERIC

MESSAGF CLEAR

DISPLAY
MEMORY
SELECT

Control Word 1,
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RYT§ 1
;6 K a4 3 2 1
MONITOR 1
lﬁfli‘la 12 1 lo):‘)-| b2}
I ’
MEMORY 0
nISPLAY N
/W MODE I
T
0
R
1
3
'y
T
£
R
N
A
L
v
1
)]
E
0
0
N
WITHOUT MAP

Control Word 0, Display

BYTE 1
6 5 4 3 2

7
~=— NISPLAY MEMORY PRESFT
|

i

514131211149 8

I

DISPLAY

MEMORY
SELFCT

Display

g l

PRESET

DATA

D VT T IO N -—D

NnNnm™mM = ~

—_OMmMrEMU O~ ~MCrownmxs—

5

2O = =TTV M D ——n

BYTE ¢
A 32 19

i 4

CONTROL
FUNCTION
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4
|
5
Y
N
c
H
R
0
N
i
z
A
T
I
0
N

BYTE @

7 65

5 43 21 8

j 21

CONTROL
FUNCTION
SELECT

PV O—~ODMECEDIOD> OD>M—>

[aa -2
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T =y

BYTE NO. BYTE 3 RYTE 7 BYTF 1 BYTE 9
7654321 p|765432.] 76 54321 9]|766543219
CLEAR ALPHANUMERIC UPDATE PAGE  MEMORY DISPLAY AFTER UPDAT
WORD RIT 31 3p 29 28 27 26 25 24 23 22 PES3R%%8 181716 15141312 11,1p9 817 6 5 4,3 2 1 8
NO. l_ﬂ o fab_ -—~:—4 [ L | Lﬂ*T—~f>4
! ¢ T MU M
DISPLAY L SOURCE £ P 00 CONTROL
MEMORY 3 DISPLAY S D NN FUNCTION
. SELECT A MEMORY S A 11 SELECT
R AT TT
A 6 E 00
L E ., RR
. P s L 2 i
H E P [ s
A L H
N E A J
u cC N .1
M T U &
3 M
R 4
1 R 3
c 1 :
p c
A P 1
G A 1
E G ;
3 2
1
_ Figure C3. Control Word 2, Memory Preset/Clear 4
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BYTE NO. BYTE 3 BYTE 2 BYTE 1 BYTE ¥
7654321 pl7e65 4321976524321 ¢4[7605432710P9 ?
wnnzonxr 3139 292827,262524,232221 2019181716 1514131211 1p9,8 7 6 5 4 3 2 1 9
e T L T e B |
:;C l yup pbDODO
D L P P I 11
"é:gch £ E ¢ UPDATE DD S ; s s 506 CONTROL ‘
SOURCE CODE FUNCTION -3
SELECT S S A EmoRY A AP pPP ;
FOR EER TTL Lt SELECT ;
PRESET T T EEA A c A
D DL M at Y Y
AT P E LA AMM
T S H s pPtL L AA
AP A Anep pPP
L N GAH H MM :
AU N A A
00
Y M EUN N NN
wE AN :
£ f f EM M7
Mo ( RE Eoo
0 - [IRRRR
R P ¢ © 1t ’
Y A TPCC 1
G AP p
F G A A
F G 6
£F
M M
0 0
N N
2 1
Figure C4. Control Word 3, Modify Alphanumeric Data ‘
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